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3.4.4. Effects of pre-natal exposure
are highly sensitive to radiation and a number
rved in children born to mothers who were
at doses much lower than

The human embryo and foetus
of deleterious effects were obse
exposed 1o ionizing radiation during pregnancy.

might have been expected from observations on adults.
Among the women who were pregnant during the explosions in

Hiroshima and Nagasaki there was a marked increase in still-births, and the

mortality of their children during the first vear of life was considerably

increased. The surviving children showed a greater frequency of mental retar-

dation and they had head circumferences which were smaller than normal:

other malformations included defects of the skeleton and the eves. The stage of
gestation at the time of exposure influences the type and frequency of the
impairment. The risk of malformation is largest in the early stages ol preg-
e risk of pre-natal death increascs in the later stages.

also increases the rate of induction of cancer n
stic dose of about 10-20
and other cancers by some
ears of

nancy but th
Exposure in pregnancy
children born to these mothers. Even a diagno
milligrays may increase the incidence of leukaemia
50 per cent. These cases of leukaemia occur between three and eight y
age, with a peak at about five vears. It is not yet known whether the incidence
of leukaemia will rise again in adult life. The absence of an increase in cancer
rate among children born to women in Hiroshima and Nagasaki who were
pregnant during the explosions is one of the odd features of these survivors.

3.5. Genetic effects

If the germ cells of a pers
dose of ionizing radiation.
selves in the offspring of the exposed person or in future gener
referred to as genetic effects. Two types of damage may occur, gene mutations
—that is, an alteration in the structure of one of the genes—and chromosome
aberrations, which may affect a number of genes at the same time. v is
generally accepted that both types of change are harmful to the descendants.
but the type and magnitude of the effects vary enormously, from barely detect-
able to lethal in their consequence. In the latter case. if the result of the gencelic
change is death in utero or in early life, this particular type of defect will be
removed from the genetic pool of the population. But non-lethal defects will be
carried from generation to generation. particularly when the welfare society
enables affected individuals to survive to maturity and beget children. Some of
the changes, known as recessive mutations, reveal themselves only when both
parents happen to have had the same mutation. These mutations may thus be

on—as distinct from the sgmatic cells—receive a

changes may occur which would manifest them-
ations; thesc are
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becomes manifest SRR G o Lie eleet of Uie irradiation
Any genetic
be the sénﬁc as o::f;f'sl::::l?:[ ::Inz.y result from exposure to radiation is likely to
exists in the population. Ab;ut 1)(() (;Lf:e;er;ué?gi?i;: agbenrs and which already
cnetic def o all live births carry a significant
En amounfc(:e?;;r;ig:,?:}sure :]0 radiation may be expected to add {Oals;gr;;lflirc;:r:
expressed in terms of lhon‘c; e dosc. The genetic effect of radiation is often
would add to the geneti ¢ o]ubhng dose’, that is, the dose of radiation which
The concept of a cons'tlacnf?jo (lil‘? same number of defects as occur naturally
dose. However, the present ok ling dose mjplies linearity between effect and'
ship can only be an a roi['lon of the genetic effect by a single linear relation-
different genes often dﬁpf'fc maton: EXD?WCmS with mice have shown that
dependence on dose rate w:li::: i‘:;li;r:fﬂiﬂr“’ﬂy s o e s 8 s (a
dose ;Evould l.h:s be a value averaged ovz: m:;;n:;isd?t?gn?malcs‘ The doubling
ven with thi i i ; '
doubling dose. 1[3':;: flnil‘:lr:if:l'::'l‘tlon there is a large uncertainty in the value of the
well lic outside thoe H‘ it taken to be between 0.5 and 2.5 Gy, but it m .
' doubling dose has to rlljuls. The reason for this large margin of error is that l;w
there are no human dat ’ eXl‘rapola;ed from data on animals, mainly mice m-
The only irradia‘!e?:l ﬂ"allﬂbh?. i ' -
show genctic effects ars lzopulatfon which was thought to be large enough to
prolonged investigation of :ehsugmms of the A-bombs in Japan. But dessite a
no increase in the inciden T‘ rst generation of children born to the survivors
studied included the inc(i:;ecr'm genetic damage has been established. The effects
infant. mortality, sex ai ce o_r abortions, still-births. congenital defects
measurements o;‘ the i -:do of children and birth weight, as well as dir ,
criteria was the d‘frma ence of chromosome aberrations. In none of tl e
statitieally signh ‘| erence between the exposed and control po e o
Different im:;'d?g, : N poputions
the methodology usid E;:n;}ns_ o[ th!s negative finding were put forward: (a) that
the criteria used was too | . JP‘CS('gaF'O“S was faulty; (b) that the scnsitivity of
the survivors are not a t ,Ow or the Size of the population inVCSUS’dlC(}‘ (c) t:'h
cerned; (d) that a 8Cnctiiplf-?] POPI.IIEI[IDI:] as far as radiation effects :;rc coz-l
deduced from anal o clfect does exist but with a lower frequency tha
radiation in man. periments; and (e) that there is no genetic effect o?‘
This last int i
popular publications 1o o CL be taken seriously, but it is being used in
about genetic effects of r le‘ncf: the public that there is no reason to worry
observed in animal speci adiation. ngeuc effécts of radiation have bcei
should be unique in 51' 16s and there is no reason why the human specie
puzzling. The ICRp h']sls respect. Nevertheless. the absence of any cmzml‘is\
generations of 4 » 10:) uscd. a risk fa'clor for genetic damage in the first lwls
partly on the lower ]imhpcrr sievert; th!s was bascd partly on animal data ang
negative findings in Hiro h(‘J the doubling dose that can be deduced from th
the ICRP figure for gcne:‘ tma and Nagasaki. But like the somatic risk [ €
ic damage may be wrong by a large s aetons.
3 ge factor.
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